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VP0973 - Western Zirconium

X-ray Fluorescence Results

Qua litative Ana lysis

Five samples, labeled 30177-5, 30178-5, 30179-1, 30779-5, and 30180-3, were received for XRF

qualitative analysis. Elements of interest in the analysis were sulfur, zirconium, hafnium, and the
Resource Conservation and Recovery Act metals (arsenic, barium, cadmium, chromium, lead, selenium,
and silver). Determinations were made on the Rigaku ZSX 101e spectrometer operated by the ZSX

program (version 3.36). The NEIC operating procedure followed was NE ICPROC/02-003 R2, X-ray
Fluorescence Spectrometry (XRF) Using the Rigaku ZSX 101e. Analysis was performed in January, 2012.

Sample Prepa ration
The samples were flaky solids that ranged in color from a clear white to gray. Use of a mortar

and pestle to crush some of the sample material was ineffective. Therefore, all samples, a magnesium
chloride standard, and a boric acid blank were prepared using the Spex Freezer Mill. Approximately 3 to
4 g of material was placed in a freezer mill tube and was agitated in the liquid nitroBen bath for 4 to 5
minutes. This process was repeated until approximately 25 g of the crushed material wascollected.

Samples were pressed into 40 mm pellets with boric acid as the side and backing material.
Approximately 5I of sample was used for each pressed sample pellet. A boric acid pellet was prepared
as a blank and a magnesium chloride standard (Fisher Scientific, lot #021053) and a NIST 2711 standard
reference material (SRM) pellet were prepared for quality control .

Analysis
The standard, blank, and samples were analyzed using the Rigaku fundamental parameters

program Ezscan. The program scans for elements from fluorine through uranium in the periodic table
and identifies the peaks. The short scan was selected due to concerns about the stability of the sample
pellets.

Raw data was processed using the sQX data processing component of the ZSX program. Results
for the magnesium chloride standard and the samples were processed using water as the balance
formula. The NIST 2711 SRM data were processed using oxygen as the balance element. Raw data of
the boric acid blank was processed using the formula of boric acid as the balance element (H3BO3).

Results

Concentrations for magnesium and chlorine for the samples were very similar to the magnesium
chloride standard. The analysis showed the presence of zirconium as a minor element (0.1% to 5%) in
sample 30178-5, and as a trace element (< 0.1%) in samples 30180 -3,30779-7,30177 -5, and 30U9-5.
Barium was identified by the instrument as a trace element in the 30178-5 analyticaloriginal and
duplicate, but the peak was also visible in the spectrum of the analytical triplicate. Barium was also
identified as a trace element in 30179-1 and 30179-5.

Quality Control
Quality control included a boric acid blank pellet, a magnesium chloride pellet, an analytical

triplicate pressed from sample 30178-5, and a standard reference material containing elements of
interest in minor and trace amounts. NIST 2711 is certified for barium and lead as a minor elements and
sulfur, arsenic, cadmium, selenium and silver as trace elements; chromium, hafnium, and zirconium are
listed as non-certified trace elements. Results from the NIST 2711 SRM showed reproducibility of

April 10, 2012
J. Suggs



measurement. Results from the analytical triplicate showed agreement and indicated that the freezer
mill sample preparation yielded a uniform sample for subsampling.

U ncerta inty
The analytical results are qualitative only. Sulfur, lead, barium, zirconium, and arsenic were

correctly identified in the NIST 2711 SRM. Barium Kq and zirconium Ko lines were identified in the
spectra for samples containing those elements.
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$.ertificate uf Snalgxix
Standard Reference Material@ 2711

Montana Soil

Moderately Elevated Trace Element Concentrations

This Standard Refcrencc Matcrial (SRM) is intended primarily for use in the analysis of soils, sediments, or other
materials of a similar matrix. SRM 27ll is a moderately contaminated soil that was oven-dried, sieved, radiation
sterilized, and blended to achievc a high degree ofhomogeneity. A unit ofSRM 27ll consists of50 g ofthe dried
nratcrial-

Thc ccrtificd clcmcnls for SRIVI 27ll arc given in Table l. The values are based on mcasurcrrrenls using onc

dellnitive melhod or lwo or nrore independent and reliable analytical methods. Noncertified values for a nurnbcr oI'
elenlents are given in 'l ablc 2 as additional inlorrnation on the composition. The noncenified values should N0'l'
be used lbr calibration or qualily conlrol. Analytical methods used for the characterization ofthis SRM are givcn in

Tablc 3 along with analysls and cooperating laboratories. All values (except for carbon) are based on measuremcnts

using a sample wcight of at leasl 250 mg. Carbon measurements are based on 100 mg samples.

)iot t( l- \NI) w,\R\t\(;s l o Lsl.:lts

Expiration of (lertilication: This ccrtification of SRM 27ll is valid, rvithin the measurement uncertainties
specilied, until 3l Dccember 2011, providcd the SRM is handled in accordance with instructions given in this
certilicate (sec ln,\tt'uctiotls fot' l,se). 'Ihis certilication is nullified if the SRM is damaged, contaminated. or
otherwise modificd.

Mnintenancc of SRNI Certification: NIST will monitor this SRM over the period of its cenification. lf
substantive technical changes occur that aff'cct the certification before the expiration of this certificate, NlSl' will
notify the purchaser. Return oflhe attached registration card will facilitate notification.

The overall direction and coordination of the analyses were under the chairmanship of M.S. Epstein and

R.1.. watters. Jr. oflhe NIS'l'lnorganic Analytical Research Division.

Slatistical consul(ation was provided by S.B. Schiller ofthe NIST Statistical Engineering Division

The technical and support aspects involved in the preparation, cenification, and issuance of this SRM were

coordinated rhrough the NIS'I Standard Reference Materials Program by T.E. Gills and J.S. Kane. Revision ofthis
certificate was coordinated through the NIS'I Standard Reference Materials Program by B.S. MacDonald of the

NIST Measurcmcnt Serviccs Division.

Willie L. May. Chicf
Analytical ('hcrnistry Division

Gaithcrsburg. MD 20899
Certilicate Issuc Dale: l8 July 2003
See ('ctttJitott lltitsbn llt\tott'oi I'ogt (

sttM l7l I

John Rumblc. Jr.. Chicf
Measuremenl Scrvices [)ivision

\?Cq1b )At t.3(-lA

Pagc I ol'6



Mass Fraction
(%)

Table L Certified Values

Element Mass lrraction
( trci c)

[:lerrenl

A lum inunr
Calcium
Iron
Magncsium
Phosphorus
Potassiunl
Silicon
Sodium
Su lfur
Titaniunr

Carbon

6.53 t
2,88 r
2.E9 r.

t.05 :r

0.086 t
2.45 +

30.44 +
l.l4 1

0.042 r
0.306 r

19,4

I05
726

4t.70
I l4

|62
638

6.25
20.6

r.52
4.63

24s.3
2.47

81.6
350.4

r Lll
rll
r .i ll
r 0.15
rf
I -11

,]l
r {) l()
r l.l
r 0. 1.1

I 0.19
r 0.7
i 0.l5
I l.()
| 1.8

0.09
0.08
0.06
0.03
0.007
0.08
0.19
0.03
0.00 t

0.023

Antimony
Arsenic
Bariunl
Cadmium
Coppcr
Lead
Mangancse
Mercury
N ickel
Sclenium
Silver
Strontium
Thalliurn
Vanadium
Zinc

Nonccrtificd Val[es: Noncenified values. shorvn bclorv, are provided ior information only. An clement
conccntration value may not be ccrtificd, if a bias is suspectcd in one or more ofthe methods uscd lor cerlificalion.
or if two independent methods are not available.

'lable 2. Nonccrtificd Values

[]lenlcnl Mass Fraction
("ht

I:lcnlcnt Mass Fraction
(ttC/C)

Bromine
Ceriunr
Ccsium
Chron ium
Cobalt
Dysprosium
Europiunr
Calliunr
Gold
Halnium
Holmiunr
lndiunr
lodinc
Lanthanum
Molybdenunr
Neodynrium
Rubidiurn
Samariunr

Scandiunr
l'horium
'fungsten

U ranium
Y(erbiunr
Yttrium
Zirconium

5

(t<)

6. t

4'l
t0

5. (r

l.l
l5

.01

7.3

I

Lt

40

I,6
ll

lt0
5.9
()

l4
.l

2.(t

2.7
25

230
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